Elevated levels of DNA double-strand breaks (dsb) in restriction endonuclease-treated xrs5 cells correlate with the reduced capacity to repair dsb.
Recently we have reported the kinetics of DNA double-strand breaks (dsb) induced in electroporated mammalian (CHO) cells that had been treated with the restriction endonuclease PvuII, as measured by the filter elution assay at the non-denaturing pH of 9.6. A gradual accumulation of dsb was observed over a 24-h incubation period following the restriction endonuclease (RE) treatment and this was attributed to a competition between incision of the DNA by PvuII and dsb repair. In order to test this 'competition' hypothesis we have carried out similar experiments in the radiosensitive xrs5 mutant cell line, which has been shown to be deficient in dsb repair. The levels of dsb monitored by the non-denaturing filter elution assay in the xrs5 cell line treated with PvuII was found to be 3-4 times higher than that found for the wild-type CHO K1 cell line. Levels of dsb were also significantly raised in xrs5 cells treated with BamHI, as compared with the background levels observed in the CHO line. These data lend strong support to the competition hypothesis of simultaneous incision and repair of RE-induced dsb.